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Lab.1: Laboratory Safety Manual 

      All work on filamentous fungus is carried out in Laminar Airflow Biosafety. 

Cabinet Type 2. Bio safety Level 2 procedures are recommended for personnel 

working with clinical specimens that may contain dimorphic fungi as well as other 

potential pathogenic fungi. Gloves should be worn for processing specimens and 

cultures.                        

      If the Filamentous Fungus Form of a dimorphic fungus is growing or 

suspected, Biosafety Level 3 procedure and containment should be followed i.e. 

wear a N95 mask in addition to what is required for Bio safety Level 2 

containment.   

      Wipe off working area with freshly prepared phenolic compound solution 

before and after each day's work. If a culture is dropped or spilled, pour a freshly 

prepared 1% sodium hypochlorite over the contaminated area, cover with paper 

towels and let stand for at least 15 minutes. Wipe off the surface and deposit the 

contaminated material in an appropriate biohazard disposal container. Clean the 

surface again using 70% alcohol.                                                                                

     Daily Routine of Mycology Lab   

1. Check and record the temperature readings of all incubators, refrigerators, and 

freezers every morning. If there is an abnormal reading, report it to the charge 

technologist. 

2. New cultures received are sorted, matched with the daily worklist, placed in 

numerical order (accession #) and separated according to reading schedule, and 

length of incubation. Fungal culture plates are examined, sealed with Parafilm and 

then placed in appropriate stacks and incubated at 28oC. Any culture medium 

showing fungal growth is removed for further work-up. 

3. Fungal smears are stained and read twice daily - once before noon and again in 

the afternoon. All smears must be read within 24 hours except on Weekends and 

Holidays. All positive smears showing septate/aseptate hyphae, Pneumocystis 

carinii or yeast suggestive of Histoplasma, Blastomyces or Cryptococcus are 

checked by the senior mycology technologist or the microbiologist. 

 

4.  Screening and reading cultures: 

 

i. CSF, blood and lung biopsy (and special request) cultures are read daily for the 

first two weeks and two times a week for the remaining incubation period. 

Positive specimens are worked up immediately. 

 

ii. Routine screening of all other fungal cultures is done three times a week for the 

first two weeks and two times a week for the remaining incubation period LPAB 

(Lactophenol Aniline Blue) preparations are made at least twice a week or daily 
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depending on volumes. Any mold referred from the bacteriology section is 

processed and worked up the same day (except weekends and holidays). All 

LPAB preparations are checked by the senior mycology technologist or the 

microbiologist. 

  

Sterilization of Fungal Lab. 

Sterilizing with Ultraviolet Light (Germicidal Lamps):  The light 

(approximately 260 nm wavelength) emitted by UV lamps is germicidal, and can 

be used to reduce the number of pathogenic microorganisms on exposed surfaces 

and in air. However, UV light has poor penetrating power. 

1. Clean the bulb at least every 2 weeks; turn off power and wipe with an 

alcohol-moistened cloth.  

2. Blue light output is not an indication of the lamp's effectiveness; measure 

radiation output at least twice yearly with a UV meter or replace the bulb when 

emission declines to 70% of its rated output.  

3. Post warning signs to discourage personnel from entering areas where there is 

potential exposure to UV light. Wear UV protective goggles, caps, gowns and 

gloves in rooms with UV installations.  

Sterilizing With Moist Heat 

Moist heat provided by an autoclave or pressure cooker is an efficient way to 

sterilize most materials. At a pressure of 15 psi above atmospheric pressure, 

water reaches a temperature of approximately 121O C before it boils.   

Sterilizing With Dry Heat 

Dry materials such as glass and metal may be sterilized in an oven, but this 

requires higher temperature (160O C) and longer time (at least 2 hrs) than an 

autoclave. This is most practical for glassware when an oven controlled by an 

automatic timer is available so that sterilization and cooling can occur overnight. 

Use of disposable, pre-sterilized, plastic ware makes the oven less important. 

Sterilizing by Flaming 

The flame from a gas burner effectively sterilizes small glass or metal objects, 

such as inoculating loops, but one must avoid "frying" the yeast by contact with 

objects heated in a flame. Dip glass spreaders in alcohol and then use the flame 

to ignite the alcohol. Place metal tools such as loops in the flame until they are 

red hot. Flaming is really only necessary to sterilize inoculating loops and small 
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instruments. We have not been able to demonstrate any value in flaming the 

openings of tubes, bottles, or flasks in these experiments. 

 Sterilizing With Alcohol 

In many experimental procedures, the most effective way to sterilize objects is 

with ethanol. Either 95% or 70% will work. The latter is actually more effective, 

but the former is often more convenient. Of course the alcohol must be allowed 

to evaporate or be burned off before the object is used in contact with the yeast. 

Use a flame to burn off the alcohol, a candle is generally less expensive and safer 

than a gas burner. The alcohol, more than the heat, does the sterilizing, so just 

"light" the alcohol to minimize heating and speed up the process. Also, wipe the 

bench with alcohol before starting an experiment to remove mold-laden dust, the 

most common source of contamination. If your skin is not particularly sensitive, 

wipe your hands with a small amount of alcohol, too. 

Lab.2:  The Studying of Fungal Morphology   

Types of Culture Media 

1. Natural Media 

   It's composed of natural compounds such as animals and plants                                                       

products potato extract or corn extract added water. These media have unknown 

ratio or amounts of its components.  

   It's composed of natural compound added to a synthetic compound necessary to 

growth.  

Ex: Potato-Dextrose Agar (P.D.A) 

      Potato Dextrose Agar is recommended for plate counts of yeasts and moulds in 

the examination of foods and dairy products. It is also used for stimulating 

sporulation, for maintaining stock cultures of certain dermatophytes and for 

differentiation of typical varieties of dermatophytes on the basis of pigment 

production. It is also recommended for growth of fungi. Potato infusion and 

dextrose promote luxuriant fungal growth. Adjusting the pH of the medium by 

tartaric acid to 3.5, inhibits the bacterial growth. Heating the medium after 

acidification should be avoided as it may hydrolyse the agar which can render the 

agar unable to solidify. 

Composition: 

  Potato extract                 200 g 

 Dextrose or glucose        20 g 

 Agar-agar                        20 g 

 D.W.                               1000 ml 
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2. Semi Synthetic Media 

Ex: CZapek- Dox's medium 

      Czapek Dox Agar is a semisynthetic medium used for the cultivation of fungi, 

containing sodium nitrate as the sole source of nitrogen. This medium is prepared 

according to the formula developed by Thom and Church, which has a defined 

chemical composition. Czapek Dox Agar is recommended for isolation of 

Aspergillus, Penicillium, Paecilomyces and some other fungi with similar 

physiological requirements. Sucrose serves as the sole source of carbon while 

sodium nitrate serves as the sole source of nitrogen. Dipotassium phosphate 

buffers the medium. Magnesium sulphate, potassium chloride, ferrous sulphate 

serves as sources of essential ions.  

 

 

Composition:    

 Sucrose                           30 g carbon source 

 Sodium nitrate                3 g   nitrogen source 

 Potassium Phosphate      1 g    phosphate source 

 Potassium Chloride         0.5 g 

 MgSO4 x7H2O                 0.5 g                 

 FeSO4                              0.01  

 D.W                                1000 ml  

3. Synthetic media 

  It's composed of chemical compound and materials in known weights and ratio 

necessary to growth of particular fungus. 

Ex: Sabouraud Dextrose Agar (SDA): 

      The SDA media is comprised of enzymatic digest of casein and animal tissues 

which provide a nutritious source of amino acids and nitrogenous compounds for 

the growth of fungi and yeasts. 

 

Composition:  

Mycological peptone (enzymatic digest of casein and animal tissues) 10 g 

Dextrose                                                                                                 40 g 

Agar                                                                                                        15 

pH adjust to 5.6 at 250 C 

 D.W                                                                                                       1000 ml 
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It's a liquid media and convert to solid media by adding 20 g of agar -agar. 

 Methods for measuring fungal growth  

Mycelial fungi exhibit extension growth of hyphae, accompanied by an increase 

in biomass. We can measure the growth of fungus according to the type of media: 

 Solid media by use radial growth method. 

 Liquid or broth media use dry weight method. 

 

       Growth on solid media (radial growth): 

1.  Cut a small circle piece (6 mm diameter) from stock culture of fungus (7 

days old) by heated and sterile mouth less- tube, than removed by a sterile 

loop to the center of petri –dish contain PDA or SDA media after draw a 

couple diameter lines at the base of petri –dish. 

2. Incubate Cultures were at 25 ºC for 7 days. 

3. Measure radial growth daily until incubation time as showed in  the table   

and figure below: 

  

 DAY DIAMETER (MM) DAY DIAMETER (MM) 

0 6.0 6 30.5 

1 7.5 7 36.0 

2 13.5 8 41.0 

3 18.0 9 45.0 

4 21.5 10 ? 

5 26.0 11 ? 
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The advantage of radial growth: Simplicity and nondestructive. 

The disadvantages of radial growth: No correlation between increase in                    

colony diameter and increase in total biomass. 

  Characterization of yeast isolates at solid medium:  

      Details are given in the project taxonomic handbook but pour plates of 

Gorodkowa’s medium thickly because they may require incubation for up to 6 

weeks. Steps of the dalmau plate method 

1. Streak a corn meal agar plate thickly with a purified yeast isolate using a 

microbiologists loop and a sterile glass cover slip is placed over a part of the 

streak (two isolates can be accommodated per plate).  
2. Examine the plate directly on a microscope each day for about three days 

through the cover glass and any tendency to produce hyphae, pseudo-hyphae 

or conidia is noted.  
3. Cornmeal 100g Water 1 liter (simmer for 1h, filter out solids through muslin, 

adjust to 1 litre) Tween 80 10g (when for use with yeasts in the Dalmau plate 

procedure). 
 
Cornmeal agar  

Composition:  

Cornmeal                                   100g  

Water 1 liter (simmer for 1h, filter out solids through muslin, adjust to 1 liter)  

 

Tween 80                                      10g (when for use with yeasts in the Dalmau 

plate procedure) Agar               15g   

Radial growth of 

Aspergillus flavus 
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Growth in liquid media: 

Ex: Yeast Extract (YES), Czapic Dox Broth, Sabouraud Broth 

YES Component: 

Yeast Extract                      20 g  

Sucrose                               40 g 

D.W.                              1000 mL 

1. Prepare 10 flasks (volume 250 ml) each one contain 25 ml of                                   

sterile YES medium 

2. Prepare fungus spores suspension. 

3. One drop was added to the each flask and incubated at 25 ºC for 7 days. 

4. Mycelia growth was measured daily until the end of the incubation period. 

5. Dry weights were obtained after extraction; mycelia were separated from 

the broth culture and transferred to pre-weight filter paper, dried at 60 ºC 

until constant weight, to determine the amount of growth. 

Dry weight = (filter paper weight + fungus weight) - filter paper weight  

The advantages of dry weight method; it is one of the best measures for mold 

and yeast. 

The disadvantages of weight method:  

 Destructive 

 Require culture sampling which must be 

precise. 

 Impossible to uniformly sample mold 

culture.  

 

 

Mycelial growth in broth medium  

 Yeast growth 
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Lab.3:  Isolation and Identification of Fungi   

 Isolation of Fungi from Different Sources 

A: Isolation from water samples  

 1. Collect drinking water, sewage water and animal drinking water and transfer 

the samples to the lab. 

2.  Add 1 ml of water samples to SDA and incubate at 25 ºC for about 7 days. 

B: Isolation from air samples 

 Open the Petri dish containing sterilized SDA in the college at different places 

for about 30 minutes then incubate for 7 days. 

C. Isolation from soil samples  

soil dilution method: 
1. Suspend one gram from each soil samples in 9 ml sterile distilled water to 

prepare the microbial suspension. 

from the microbial suspension 4 -and 103 -,10 . 2-,101-our dilutions 102. Prepare f 

1 ml 
3. Add to a sterile petri dish from each dilution then molten cooled.  

4. Add the Molten cooled (40-45°C) media of sabouraud’s dextrose agar 

5. Rotate gently to disperse the soil solution into the media, (prepare triplicate of 

each dilution). 

.7 day-for 4 C, 0at 28 Incubate6.  

The appearance percentage of each genus should be record, according to the 

following equation  
 

Appearance percentage of the fungi genus %   = no. of fungi genus isolates *100 
                                                                           Total no. of fungi genera isolates 

D: Isolation from food samples 

1. Take the food samples in sterile plastic bags  

Direct plate used for culturing the Individual yeast and mold species.  

3. Transfer The sample with sterile forceps into Petri dish contain sterilized 

SDA Sabouraud dextrose agar and PDA Potato Dextrose Agar and  incubate the 

plates at 25°C for 5- 7 days (12). 
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E. Isolation from Human and Animals  

The samples should be taken according to clinical symptoms ( skin scrab, 

Sputum, Blood ….)     

Identification of Fungi 

Techniques for the Microscopic Examination of Fungal Culture  

Macroscopic Examination of Fungi: include texture and color in the plate 

Microscopic Examination of Fungi:  

1. Teased Mount technique.  

2. Adhesive tape technique. 

3.  Slide culture technique. 

  

Tease Mount technique   

Materials used: 

Slide, cover slip, fungal colony, LPAB(LPCB: Lactophenol Cotton Blue) and 

may be gram stain for molds and yeasts, India ink for encapsulated yeasts.  

Procedure: 

1. Place a drop of LPCB on the slide. 

2. Using a sterile iron needle, transfer a tiny piece of the colony into the LPCB 

on the slide. 

3. Tease the colony into very tiny pieces using iron needles. 

4. Cover the preparation with a cover slip. 

5. Examine the wet preparation under the x40 objective 

Disadvantage: The intact morphology will not be seen. 

Advantages: 

 1. It is the most widely used method for staining and observing fungi because 

it’s easy and fast. 

2. This stain is useful for making permanent mount of the fungus which is in 

culture. 
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Adhesive tape technique 

Materials used: 

Slide, cover slip, fungal colony , LPCB, Double sided adhesive tape, forceps 

Procedure: 

1. Place a drop of LPCB on a slide 

2. Press the adhesive side against the surface of the fungal colony. Arial 

elements will adhere to the tape which subsequently placed on the slide.  

3. Examine microscopically using the 40x objective. 

 Disadvantages: 

1. It usually cannot be applied to mold specimens that have few aerial mycelia 

or to yeast with a moist consistency . 

2. This technique is rarely used because of the technical inconvenience. 

Advantage: This technique is good for preserving the original relationship 

between spores and aerial hyphae. 

 

 

 

Slide Culture Technique 

• This technique is the best technique for the microscopic examination of mold 

cultures. But it takes time, some fungi take months to sporulate. 

• The time and the nature of the block of agar are determinant factors. 

• This technique allows the intact morphology of the fungus to be seen under the 
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microscope. 

 

Materials used: 

Petri dish, slide, cover slip, filter paper, V-shaped glass rod, PDA, fungal 

colony, needle, forceps. 

Procedure: 

1. Put : filter paper (7cm diameter), V-shaped glass rod, glass slide, and two 

cover slips in an empty glass Petri-dish  . 

2. Sterilize the set above by autoclaving at 121°C for 15 minutes. 

3. Cut a PDA plate into small squares (approximately 1cm), then take one block 

and place it in the middle of the slide. 

4.Using sterile needles inoculate the four sides of the PDA block with the fungal 

colony. 

5. Using a forceps place a cover slip on top of the inoculated PDA block. 

6. Wet the filter with some sterile distilled water to prevent drying of the agar 

block and incubate the set at 30 °C. Growth and sporulation may appear after 48 

hrs of incubation. 

7. Gently take the cover slip on the agar (block) and place it on slid with LPCB 

then examine under 40x. 

8. If the fungus is still underdeveloped, add a fresh cover slip on the agar block 

and continue incubation. 

 

The lactophenol cotton blue  

The lactophenol cotton blue (LPCB) wet mount preparation is the most widely 

used method of staining and observing fungi and is simple to prepare. The 

preparation has three components: 

1. Phenol:   kills any live organisms; 

2. Lactic acid : It  preserves fungal structures, and 

3. Cotton blue: It stains the chitin in the fungal cell walls. 
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     Lactophenol Cotton Blue Solution is a mounting medium and staining 

agent used in the preparation of slides for microscopic examination of fungi. 

Fungal elements are stained intensely blue. 


